Abstract. São Vicente Island (Republic of Cape Verde) lies within the Sahelian zone and faces several natural hazards, one of which is the flash flooding hazard. Based on a questionnaire entitled Flash Flood Hazard Perception in Cape Verde applied to 199 subjects, we seek to specifically ascertain some of the factors which influence behavioural decision making to be adopted by populations when confronted with this natural hazard. In order to identify the primary factors associated with 10 the perception of flash flood risk, it was conducted a multivariate technique of the main components analyses (PCA). The results obtained on this study suggest that women present higher levels of knowledge on this type of natural hazard. The study reveals minor statistical differences between the groups with and without prior experience of flash floods concerning perceptions, causal attributions, knowledge and perception of support from public entities regarding flash flood hazard.
Introduction
The number of disasters related to natural hazards and their impact has significantly increased during the last decades 20 2. During the last century, in spite of flash floods having mainly been studied in the context of physical sciences, in 1942, in a 25 seminar about the human reaction to a scenario of flash flood crisis (Human Adjustment to Flood) White acknowledged the important value of human perception in the mitigation process, stressing the human factor as determinant in the risk perception (RP) (Fischhoff, 1995) and risk communication (Bier, 2001; Boholm, 2008) . According to Wachinger et al. (2013) risk perception comprises the process of collecting, selecting and interpreting signals about uncertain impacts of events and involves multiple influencing factors in a very complex framework (Fischhoff et al., 1978; Slovic, 1987 Slovic, , 2000 ; 30 Plapp and Werner, 2006; Wagner, 2007; Fuchs et al., 2017) . On the other hand, risk perception depends on the subjective Nat. Hazards Earth Syst. Sci. Discuss., https://doi.org/10.5194/nhess-2018-312 Manuscript under review for journal Nat. Hazards Earth Syst. Sci. Discussion started: 27 November 2018 c Author(s) 2018. CC BY 4.0 License. judgement and evaluation of an individual on a specific risk (Renn et al., 1992 ; Rohrmann and Renn, 2000; Salvati et al., 2014) , which can be perceived as potentially dangerous to one person, whilst it may be considered safe to another person.
3. Risk management is, therefore, the modulated mental models and the psychological mechanisms that people use to judge, evaluate, tolerate, and react to risks (Morgan et characteristics of the risk (e.g., severity and long-term consequences), their personal ability to cope with the risk (e.g., controllability, knowledge), their feelings (e.g., dread), and their attitudes toward risk management (e.g., trust,). The quantitative ratings try to among specific proactive and passive behaviour groups.
In this research, we seek to specifically ascertain some of the factors which influence behavioural decision making to be adopted by populations when confronted with natural hazards. It is assumed that the acknowledgement that the 25 understanding of these factors will help decision makers to be more aware of which type of variables they must consider in conceptualizing efficient communication strategies to be contemplated in any preventive measures and remediation of natural hazards' plan. Specifically for this study, it was sought to discuss a few issues: (i) how the responders characterize themselves as to perceptions, causal attributions, knowledge degree, as well as perceptions of support by public entities regarding flash floods; (ii) the perceptions, causal attributions, knowledge degree and perception of support by public entities 30 as to flash flood differing regarding variables of socio-demographic characterization of the sample (gender, age, academic qualifications, monthly income, housing type and prior experience with flash floods); (iii) which type of reduction behaviour do the inquired subjects adopt in the face of flash floods.
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Geographic context
The archipelago of Cape Verde is located in the Atlantic Ocean, with latitude situated between parallel 17°12' and 14°48' north and longitude which extends from 22°44' to 25°22' west of Greenwich. It is composed of ten islands and eight minor islets arrayed in a west-facing horseshoe. The islands are traditionally divided into the Barlavento (windward) group, comprising the islands of Santo Antão, São Vicente, Santa Luzia, São Nicolau, Sal, and Boa Vista, and the Sotavento 5 (leeward) group, comprising Maio, Santiago, Fogo, and Brava.
São Vicente presents a diversified morphology with maximum altitudes to 744 meters in the Monte Verde and 395 meters in Monte Topona. The city of Mindelo is surrounded by slopes that correspond to what remains of the volcano that originated the island and also serves as a limit to the city ( fig. 1 ). Rain is scant and highly variable. In general, rain falls in the form of showers, at times in strong downpours, that can reach values equal to or above monthly mean values. The rainy season 10 occurs between the months of August and October, and may start, at times, in July, associated to the presence of the zone of intertropical convergence, when this is more to the north (Amaral, 1964; Ferreira, 1983 ). Vicente but it identifies a large number of displaced persons, suggesting an increase in the frequency of this hazard. This increase is directly related with rapid urban growth that has contributed to the construction of houses, some of which illegal, as well as roads, occupying areas corresponding, many times, to small river beds, dry during most of the year, sometime for years, but that fill rapidly during more intense and prolonged rain. This accelerated construction process is one of the more important key factors in the increase of vulnerability in the face of flash floods (Andrade & Silva, 2017; Martins et al, 2018) . 5
From the point of view of preventing this hazard, measures have to be taken that delay the runoff's response to intense rain, increasing the time of concentration and, therefore, reducing the velocity of the surface runoff. However, the disorganised growth of the city contributed towards the destruction of important drainage channels, built with the intention of channelling the surface waters and also increasing the drainage speed, so it would reach the sea more quickly. Therefore, although the process or physical phenomenon has remained practically unchanged an inadequate response strategy significantly increases 10 the hazard consequences. As for the second part of the questionnaire, named Perceptions regarding the Hazard of Flash Floods , there are 9 questions concerning the characteristics of hazard, rated on a scale of 4 points (from 1-fully disagree to 4-completely agree). Based on the work by Burn (1992) , the hazard characteristics comprehended in this questionnaire are: i) perceived personal hazard; ii) 5 perceived probability of dying as a result of the exposure to a crisis manifestation; iii) the perceived degree of scientific knowledge about hazard; iv) knowledge of the hazard to which they are exposed (recent or old); v) the emotion of fear performed. The first output results of principal components analysis are the eigenvalues for all identified principal components, which are mutually independent. Thus the factors are ordered according to their contribution to the explanation of the total variance of the quality factor. The useful components are those, where the eigenvalue is higher than one.
Methodology

Results
Socio-demographic characterization 20
This study's sample comprehends 199 subjects residing in Mindelo, S. Vicente (Cape Verde). From the inquired, 37. Nat Table 1 : Variables of socio-demographic characterization of the sample (n=199). human action on its occurrence; iv) whose occurrence is rare (table 2).
As for the Causal attributions in the Face of Flash Floods Hazard, the average values found indicate that the sample subjects revealed to agree as to the fact that flash floods are an unpredictable natural event and result from climate changes.
Nevertheless, the sample elements manifest levels of disagreement concerning flash floods being a serious of fate, divine punishment, nature's vengeance and result from inadequate planning policies. 15 Nat Regarding the Knowledge of the Flash Floods Hazard, the subjects have disagreed to exist an adequate emergency plan and that their own house is subject to damages; however they have agreed that the city is subject to damages and that human loss can occur (table 2) Table 3 : Descriptive statistics regarding the dimensions on perceptions, causal attributions, knowledge and support from public entities in the face of the flash floods' hazard.
Relation between variables 10
It is possible to verify a statistically significant association between perceptions regarding of flash floods hazard and causal In this study it is still verified a statistically significant association between perceptions in the face of the flash floods hazard and the degree of knowledge by the assessed subjects (r=0.435; p<0.01), suggesting that the individuals with adequate perceptions present an adequate knowledge on this phenomenon. It is still verified a statistically significant association between causal attributions and the hazard perception of support from public entities (r=0.187; p<0.001), indicating that the subjects with external causal attributions tend to perceive the support from public entities as sufficient in case of crisis. The 5 study's data reveal a statistically significant association between causal attributions and the degree of knowledge towards hazard (r=0.182; p<0.05), suggesting that the individuals who tend to attribute the phenomenon of flash floods to external factors, evidence proper knowledge on this type of natural hazard.
There is the presence of a statistically significant association between the perception of support from public entities regarding flash floods hazard and the degree of knowledge towards of flash floods hazard (r=0.157; p<0.05), revealing that 10 the subjects who consider having sufficient support from public entities present proper knowledge on the phenomenon of flash floods (table 3) . There are no statistically significant differences between the perceptions, causal attributions, knowledge and perception of 15 support from public entities in a crisis scenario and the age of the inquired subjects ( Table 7 : One Way Anova test for the variables: perceptions, causal attributions, knowledge and support from the public regarding the flash floods hazard according to age.
5
The analysis of table 7 also reveals absence of statistically significant differences between the perceptions the causal attributions, the knowledge and the perception of support from public entities in a crisis scenario of flash floods and the academic qualifications.
A global analysis of the previous table's data reveals that the subjects with the higher school levels tend to present more adequate perceptions, a higher degree of knowledge, the perception that the support from public entities in a crisis scenario is 10 sufficient and causal attributions are externalized.
Nat . In this context, the problem is specially that if a person believes a phenomenon to have a divine cause then not only is it purposeless to try and change it but it is also an offend to the divinity to contemplate doing (Lata and Nunn, 2012) .
Because risk perception does not occur in a social vacuum one cannot account for how people perceive and understand risks 5 without also considering the social contexts (Oltedal et al., 2004) . In this sense, Douglas (1978) consider that risk perception it is a socially, or culturally, constructed phenomenon, however also governed by personality traits, needs, preferences, or properties of the risk objects. Both perspectives need to be integrated into the formal decision-making process. What is perceived as dangerous, and how much risk to accept, is a function of one's cultural adherence and social learning.
Therefore, strategies for eliciting optimal responses to such risk emphasize the effective risk communication grounded in an 10 appropriate sociocultural context (Leiserowitz, 2006). Consequently, knowledge about which aspects or characteristics of the risk source which is important for subjective risk judgements may influence such demands and hence also political actions aimed at reducing the risk.
Conclusion, limitations and further research
Risk perception is intrinsically subjective and represents a combination of science and judgment with significant social, 15 cultural, psychological, and political factors. The age, race, gender and education differences in perceptions and attitudes point towards the role of status, power, alienation, trust, perceived government responsiveness, and other socio-political factors in determining perception and acceptance of risk. In this perspective, flood-risk perception is a complex process that encompasses both cognitive (e.g., likelihood, knowledge, etc.) and affective (e.g., feelings, beliefs, perceived control, etc.) features, wherein local conditions have a major effect on people's knowledge and behaviour. As a result, approaches and 20 methods applied in the field are often very heterogeneous, which makes results from different studies difficult to compare, and can justify why some results don't seem to agree each other or even appear to be inconsistent with each other.
In our study, we believe that although some predictors were found based in the used model, explained variance were relatively low, indicating noise or the presence of other, non-measured confounding variables. Thus, in order to reduce the ambiguity and complexity of risk perception and define theoretical concepts of risk more research is needed. However, the 25 gathered results presented here can help flood managers in the developments of national and local flood risk management strategies, as well as preparing risk communication, which integrate the complexity of individual/cultural risk perceptions.
Define clear strategies in flood-risk people's behaviour is a priority. To elaborate educational programs on flash-flood risks, which could be accomplished through training sessions, presentations at public functions, informational fliers, and other sources of communication, that focus on understanding flood causes and possible consequences, increasing awareness of 30 warning sources, and informing the public about available tools and data it's essential.
